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REPORT 


OF  THE  DIRECTOR  OF  THE 

CA^TO^Al  OBSERVATORY  OF  NEICIIATEL 

TO  THE  DEPAirniEXT  OF  THE  INTERIOR 

ON  THE 

COMPETITIVE  TRIAL  OF  CHRONOMETERS 

DURING  THE  YEAR  1875 


Sir, 


Notwithstanding  the  prolonged  crisis  which  depresses  at 
this  time  the  horological  industry  of  our  country,  the  number 
of  chronometers  sent  to  the  Observatory  has  l)een  considerable, 
namelv  'ilO:  231  of  which  have  olitained  oflicial  bulletins  as 
to  their  rate,  while  39  were  sent  back  to  the  manufacture  rs 
, because  theii;^adjustment  did  not  satisfy  the  conditions  of  the 
regulations. 
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Wliiie  tiius  liio  mimlK'f  of  walchos  which  liave  stood  the  trial 
is  not  much  smaller  tlian  tliat  of  last  year,  there  is  a notable  im- 
provement in  their  (|nalit\  ; for,  not  only  has  the  mean  of  the 
principal  vai'iations  sensibly  diminished,  but  those  watches 
sshieh  have  taken  prizes,  have  shown  an  astonishinit  perfec- 
tion of  rate,  (apial  to  that  of  an  astronomical  clock. 

As  usual  I shall  beiiin  with  the  statistics  of  the  chronometers 
ob.serv('d,  show  ini'  the  proiiress  which  has  been  made  as  well 
as  the  defects  which  still  exist  and  hoping  to  be  al)le  to  fur- 
nish, in  the  eoui'se  of  lime,  such  valuable  information  as  will 
point  out  the  a(hantagi's  or  disadvantages  of  certain  parti 
eular  constructions. 

First,  then,  as  to  the  places  w here  the\  have  been  manu- 
factured, w(“  notice  again  an  increa.se  in  the  number  of  watches 
S(*nt  from  Chauv-de-Fonds.  Les  Brenets  too,  occui)ies  this 
time  the  third  rank.  The  following  is  the  order  in  which  they 
.stand  aeeoi'ding  to  the  number  tluw  have  sent : — 


Loele 

La  Chau\-de-Fonds 
Les  Brenets 
Neuchatel 
Les  Fonts 
Flenrier 


las  sent  L!1 

» n 4 1 

» » )>  1 

>.  .)  15 

» » 9 

» » ■ I 


Total  ^51  chronometers. 


The  order  in  which  they  arrange  themselves  according  to 
the  four  classes  is  about  the  .same  as  last  year.  We  have: — 

Class  A,  marine  chronometers  observed  during  2 months,  4 
» Af,  pocket  » » » 0 weeks,  29 

» C,  » » » ))  I month,  119 

» />,  » » » » 15  days,  79 
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Tallies  / to  I\\  appended  to  tins  report,  give  the  list  of  all 
tlie  chronometers  of  these  four  categoi'ies  in  the  order  ol  the 
regulariU  of  their  rate  with  a summary  of  their  results  ob- 
served. We  mention  in  exjilanation  ot  these  tables  that  all 
the  watches  not  otherwise  imlicated  in  the  last  eolumn,  are 
stem  winders,  and  that,  with  the  (‘\ce|)tion  ot  the  mai'ine 
ehronometers,  six  onl\  have  tusees. 

On  examining  these  tables  we  see  at  once  a decided  progress 
in  that  the  mean  ilaily  variation  has  sensibl\  diminished  lor 
all  the  four  categories,  except  for  the  marine  ehronometers, 
and  lu're  even  the  mean  variation,  (J.-S-  ot  a second,  has  in- 
creased onl\  b^  the  fact  that  one  ol  the  lour  was  less  perlect 
in  its  adjustments  If  w e lea\  e this  one  out,  the  mean  variation 
of  this  class  will  be  onh  O.Il  ot  a second,  i.e.,  much  less 
than  the  corresponding  mean  of  1871. 

The  following  ai'e  their  mean  variations  : — 


Class  A;  4 marine  chronometers,  observed  2 months,  show  a 
mean  N ariation  of  . . . (b.o'2  (0'^,i20  in  ISVl) 

I)  B.  if)  jiocket  clironometers,  ob- 
• serveil  0 weeks,  show  a 

mean  valuation  of  ...  ()v4l  (t|s.44  » » ) 

» C,  119  pocket  chronometers,  ob- 
served 1 month,  show  a 

nie;m  variation  of  . . . 0h4t)  (G*.d5  » » ) 

» D.  79  pocket  chronometers,  ob- 
served Id  days,  show  a 

mean  variation  of  . . . (0*.dd  » » ) 


The  idl  chronometers  show  a geneivd  mean  dailv  variation 
of  0.40  (0^53  in  1874'. 

F'cir  the  first  time  the  mean  vai'iation  ot  all  the  chronometers 
falls  below  half  a second.  Ten  years  ago  it  was  still  more  than 


8 


a second.  This  )ear  the  variation  of  only  - ®/o  tlie  watches 
observed  has  readied  this  figure.  The  table  arranged  according 
to  the  dill'erent  escapements  which  we  are  about  to  give,  will 
show  the  progress  our  artificers  are  making  from  year  to  year. 

I may  mention  that,  while  the  lev^r  chronometers  are.  as 
usual,  in  the  majority,  and  the  escapement  \Aith  bascule 
comes  next  in  order  of  frequency  , we  have  this  time  received 
but  two  with  spring  detent  escapements  anil  both  of  them  are 
marine  chronometers.  On  the  other  hand  we  have  received, 
for  the  first  time,  two  watches  witli  Robins's  escajiement.  We 
ha\  e ol)ser\  ed  : — 

lob  chronometers  \\ith  anchor  escapements,  giving  a mean 


variation  of Ov-lfi 

fi'i  chronometers  with  bascule  escapements,  giving  a 

mean  variation  of (b.47 

<S  chronometers  with  tourbillon  escapements,  giving 

a mean  variation  of f>.49 

i chronometers  with  sju'ing  detent  escapements. 

giving  a mean  variation  of 0<.17 

'i  chronometers  with  Robins's  ('sca[)ements.  giving  a • 
mean  variation  of 


Omitting  the  last  two  in  this  table,  which  are  represented  by 
too  small  a number  of  watches,  we  see  that  the  difference  in 
the  regularity  of  the  rate  obtained  by  different  escapements  is 
very  small,  a fact  which  we  have  noticed  in  previous  trials. 
The  following  comparative  table  of  the  mean  variations  of 
different  escapmnents  oliserved  during  the  past  years  w ill  show 
this : — 


9 


ESCAPEMENTS 


MEAN 


YEAR 

Anchor. 

Bascule. 

18G^ 

1 .61 

l-%80 

186:1 

1 .:19 

1 ,28 

1864 

1 .14 

1 .47 

1866 

0 .89 

1 .01 

1866 

0 .67 

0 ,73 

1867 

0 .70 

0 .61 

1868 

0 .67 

0 .66 

1869 

0 .61 

0 ,68 

1870 

0 ,69 

0 ,62 

1871 

0 ,66 

0 .63 

187^ 

0 ,5:1 

0 ,46 

187:i 

0 ,62 

0 .63 

1874 

0 ,64 

0 .62 

1876 

0 ,46 

0 ,47 

Mean  variation 
(lur.ng  14  years 

0%601 

0^746 

Number  of  chro- 
nometers . . 

1048 

462 

Spring 

detent. 

Tourbillon. 

variation  of 
the  year. 

9.02 

2»,:i0 

9.61 

1 ,37 

0 ,64 

1 .28 

i .17 

0 ,66 

1 .27 

0 .70 

0 .42 

0 ,88 

1 .01 

t)  .:16 

0 .74 

0 .74 

0 .62 

0 ,66 

0 .66 

0 ,29 

0 ,67 

0 .()0 

0 .66 

0 ,60 

0 .62 

0 ,40 

0 ,64 

0 .47 

0 ,66 

0 ,.66 

0 ,64 

0 .68 

0 ,62 

0 ,66 

0 ,72 

0 ,62 

0 ,48 

0 ,60 

0 ,.63 

0 .17 

0 .49 

0 ,46 

0\706 

0^70f5 

0^662 

137 

67 

1704 

Nor  is  there  anv  verv  gi’eat  ditl'enMice  ol)ser\ able  in  the 
mean  daily  rates  if  we  classify  the  ^^  atches  observed  aecoi'din" 
to  the  different  hairsprinjis  employed  in  them  ; for,  if  this  year, 
as  well  as  last,  the  cylindrical  sprinj'  with  Phillips's  terminal 
curves  shows  the  least,  and  the  ordinary  cAlindrical  one  the 
greatest  variation,  the  ordinary  flat  Breguet  spring  surpasses 
the  one  with  theoretical  curves  in  its  results,  though,  as  will 
be  seen,  the  difference  is  not  veiw  great.  The  following  are  the 
results  we  have  observed  : — 


U) 


"11  (‘hfonomcU'i's  with  Hivgucl  s|>i'in!^s 

I'!'>  I)  » (lat  » will)  one  Uieo- 

|■e(i(•;ll  eur\e 0^4(> 

‘)5  chronoineters  \\  ill)  Hal  springs  \\  itli  two  liu'on'li- 

cal  eurv(‘s 0^47 

!4  climnonielers  with  exiindrieal  s[)ring  \\illi  I’liil- 

lips's  ((‘fininal  curves 0^4^ 

4 elironomelers  willi  ordinarx  e\  litidrieal  spi'ings  . 

IS  » j>  s[)herical  hairsprings  ....  0^41) 

elu'onoiiK'ters  \\i(h  a mean  dailx  varialion  of  . . . 0^4(5 

In  {ii(1'(‘rent  posilions  howx'ver  the  liairs]tring  seems  to  have 
moi'('  inllnenei'  on  (he  rale,  (dr  llu>  varialion  helween  lianging 
and  Ixingare  (he  (diiowing  : — 

Poi'  1‘5  cln'onomeLers  w illi  (lal,  dregm'l  spi’ing  . . . I’^.l'i 


>)  /S  » » ))  « I)  \\  il(i 

singie  llu‘ore(iea(  cnrxe 

» al  eiironometers  \\i(li  (la(  spi'ings  willi  donhle 

lheoi'e(iea(  curves 

» d e(ii’onomelers  willi  e\lindrieal  .spn’ngs  willi 

donhh'  theori'lieal  enrvivs 2d()3 

9 d elironomelers  w illi  ordinaiw  e\  lindrieal  sfirings  ()*^.S7 

9 14  9 ))  s[iherieal  s|irings {^54 

For  !4S  ehi'onomelers  gix  ing  a mean  \ ariation  iH'lw  een 
hanging  and  King  of Is.d7 

Wliili'  (Ids  mean  varialion  is  considerahK  smaller  lhan  lhal 
oC  Iasi  \ear,  we  iiodee  lhal, — l('avingonl  (lie  lliree  wilhordln- 
ar\  exiindrieal  oiu's, — (he  sjiherical  hairspring  shows,  like  Iasi 
xear.  ihe  leasl  xarialion  helxxcen  hanging  and  lying.  On  Ihe 
oilier  hand.  Ihe  (lal  s[iring  xx  ilh  donhle  lei-niinal  curves  oecujiies 
lids  lime  ihe  Iasi  rank,  xxhile  hi'ldre  il  had  held  Ihe  firsl.  The 
Idlloxxing  lalile  xxill  shoxx  dial  (dr  ihe  Iasi  live  xears  (he  dift'er- 
eiii'es  oC  die  mean  rales  are  smaller;  nevei'lheless  the  (lal  hair- 
spring xx  ilh  donhle  lerniinal  curves hasfallen  lollie  .second  rank.. 
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Is  it  heciuisi'  our  iirtificors  :iro  not  jilways  conscientious  in 
niakin.^  the  veritable  tlieoretical  cui'ves?  At  least  we  are 
tempted  to  think  so  when  we  meet  tlie  same  inferior  results 
from  this  sprini;,  in  tlie  watclies  w liich  have  been  observed  in 
five  positions  and  durin”  a course  of  six  weeks,  of  which  the 
follow  ill”  are  the  variations:  — 


VARIATION 

Form  of  hairspring 

Numlter 

of 

chrono- 

nieicrs 

hetwpcn 

haiigiri;; 

aiid 

I yin." 

between 
biin.i'inS 
& pond' 
to  left 

between 

bangiiip; 
& pend' 
to  risbt 

dial  up 
and  d,al 
down 

the  four 
variations 

Flat  I’liillips’s  s|iiiiu[  . . . 

17 

1%42 

2\57 

1%()0 

1%28 

6%93 

Flat  spi'iiiji  with  double  nines 
of  I’hillips 

7 

2 ,01 

4 .09 

1 ,77 

4 ,01 

11  ,88 

C>lindi'ieal  spriiiq  with  IMiillips 
curves  

1 

2 .04 

1 ,82 

0 ,()2 

1 ,19 

(5  ,27 

Ordinan  cvliiidrical  spriiiij  . 

1 

0 .77 

oc 

0 .38 

0 .9<) 

4 ,42 

Spherical  spring 

3 

1 .78: 

1 .22 

1 .(54 

3 ,28 

7 ,92 

Mean.  . . . 

29 

■ls.(52) 

2^7f) 

1^(50 

2^13 

8%  12 

The  sum  of  the  four  variations,  which  last  year  was  7.43 
seconds,  has  increased  .somewhat,  owin”  to  the  bad  results 
furnished  by  the  flat  spriiiij  with  double  curves.  While  for 
all  the  other  forms  of  hair.sprini’s  we  notice  .some  progress 
from  year  to  year  since  1873.  the  time  at  which  we  com- 
menced to  observe  them  in  five  positions,  the  contrary  is  the 
case  with  the  flat  spring  with  double  terminal  curves,  which 
gave : — 


C 


3^79 

()*.80 

11^88 


in  187o  t'oi-  tlu>  sum  of  the  four  vjiriations 
» 1874  » » ')  ’> 

» 1875  » ’>  '>  " 

The  three  forms  of  hnirsprings  whicli  liave  been  employed 
in  a sufficient  number  of  watches  to  turnisli  reliable  data 
show,  for  the  three  last  \ears.  ver\  nearly  the  sanu'  result; 
the  mean  of  the  sum  of  tie'  four  variations  is  ; — 

for  4:2  watches  with  flat  hairsprings,  Phillips’s  single  curves  . . 8^.08 

))  ^0  ))  n » » double  “ . * 8^.2 1 

,)  ()  D I)  cylind'  » » » » . . 8^02 

Evidently  more  time  is  needed  yet  to  decide  sshich  form  of 
hairsjvring  is  the  most  favorable  to  isochronism. 

The  compensation  of  the  balance,  or  the  adjustment  to  heat 
an,d  cold,  is  very  satisfactory  : for  the  1()7  chronometers  which 
have  Ireen  tested  in  the  oven  give  a mean  variation  of  0.13  of 
a second  per  degree  centigrade  of  temjrerature. 


For  .5  chronometers  = 3 the  variation  per  degree  was  . . . 0".(K) 


» 

80 

T> 

.=  48%, 

)) 

)) 

» below 

OM 

)) 

120 

)) 

= 72  % 

)) 

» 

)> 

0^2 

0 

150 

y> 

n 

)) 

0\3 

)) 

17 

)) 

= 10% 

)) 

exceeds  . 

0.3 

I have  to  add,  as  in  previous  reports,  that  the  majority  of 
the  watches  are  over  compensated  : this  time  the  number  of 
them  is  104.  while  there  are  58  whose  compensation  is  insuf- 
ficient. In  general  they  resume  pretty  nearly  their  previous 
rate  after  the  test  in  the  oven,  for  the  mean  of  the  rate  differs 
only  by  E.07  between  before  and  after  the  o\en. 

In  order  to  show  the  progress  made  by  our  artists  in  the 
adjustment  of  watches.  I have  arranged  the  following  table 
giving  for  a number  of  consecutive  years  the  three  principal 
results  ob.servtnl  : 
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VARIATION 

Years. 

of  daily 

between  hang 

for  1“  of 

rate 

ing  and  lying 

temperature 

1804 

1^27 

8*.  21 

Os  48 

1805 

0 ,88 

0 ,18 

0 ,35 

1800 

0 .74 

3 .50 

0 ,30 

18(i7 

0 .Oti 

3 ,57 

0 ,10 

1808 

0 ,57 

2 ,44 

0 ,15 

1800 

0 .00 

2 .43 

0 .14 

1870 

0 .54 

2 .37 

0 ,14 

1871 

0 ..55 

! .90 

0 ,13 

1872 

0 ,52 

1 ,99 

0 ,15 

187;; 

0 ,02 

2 .59 

0 ,15 

1874 

0 ,53 

2 ,27 

0 ,15 

1875 

0 ,4(i 

1 ,97 

0 ,13 

We  see  in  tael  llial  tlie  results  of  1875  are  su|)erior  to  those 
of  the  preeediri”  years.  The  same  is  the  case  in  regard  to  tlie 
ditl'erence  Indweeii  the  maximum  and  minimum  dail\  rates, 
for  we  have  in  1875  : — 


For  those  of  category 

A. 

observed  during 

two  months 

3^23 

» )) 

B. 

» 

)) 

six  w eeks  . 

Os.22 

)>  ») 

C. 

>♦ 

)) 

one  month  . 

5b  75 

» )) 

I). 

» 

)> 

fifteen  davs 

3b  71 

For  tlie  t231  chronometers  the  mean  of 5*. 07 


And  tlie  ditl'erence  lietween  the  rate  of  the  first  and  that  of  the 
last  week,  showing  xxhether  it  maintains  it.self  the  same  or  not 
is  this  time  : — 

For  the  marine  chronometers  after  an  interval  of  i months  2s. 1 1 
» pocket  » » » ()  weeks  1*.57 


In  the  mean  1*.64 
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Tlic  slalislius  w liidi  we  have  just  "i\  en  pn>\  e tlie  liiiili  de.mve 
of  perfection  to  whicli  our  national  industi’v  lias  been  carried. 
If  the  Observatory.  \^  itli  its  annual  competitive  trials,  has  greatly 
contributed  to  the  development  of  our  chronometrw  the  reor- 
ganization of  the  hoiii'  signal  sei'\  ice.  which  we  have  just  com- 
pleted. in  furnishing  more  regularK  than  heretofore  to  all 
the  princijial  centers  of  the  watch  making  districts  the  correct 
astronomical  time,  cannot  fail  to  stimulate  our  artists  in  the 
difficult  work  of  adjusting,  and  must  contribute  to  the  pro- 
gress of  the  liorological  industiw  of  our  counti'N . 

fn  directini'  our  attention  to  those  chi'onometers  which  ha\e 
been  succes.sful  in  the  w inning  of  the  prizes  aw  anted  b\  the 
State,  we  are  hap[)\  to  sa\  that  among  the  four  marine  chrono- 
meters. there  are  three  which  .satisfx  the  conditions  of  the 
regulations,  and  that  the  lirst  on  the  list.  No.  U'l.  manufactured 
bx  H’’*  (Irandjean  and  Co.  of  Locle.  is  a veritable  jxhenomenon. 
surpassing  in  the  regularitx  of  its  rate  No.  of  the  .same 
makers,  xvhich  took  a prize  last  xear.  In  fact  tbedailx  valuation 
of  No.  is  not  more  than  0.08  of  a .second,  xxhich  is  the 
variation  of  a good  astronomical  clock,  and.  though  the  dif- 
ference betxxeen  the  dailx  rate  of  the  lirst  and  the  last  xxeek 
(0\57)  exceeds  that  of  No.  9:2.  the  ditference  betxxeen  its 
niaxinmni  and  minimum  i-ate  (0\94i  is  less.  If  xve  determine 
its  I’ank  according  to  the  method  at  Greenxxich.  xxe  shall  see 
that  it  is  superior  to  all  tlie  rest,  since  the  characteristic  num- 
ber for  its  rank  xxould  onix  be  8k90.  xxhile  that  for  No.  92 
xxas  ll^ll  and  for  the  one  xxhich  held  the  first  rank  at  Green- 
wich  13". 08. 

If.  as  may  be  fairly  ex])ected.  this  chronometer  maintains  its 
rate,  it  xx  ill  certainlx  rival  the  best  English  or  .American  make 
at  the  Philadelphia  exposition,  to  xxhich  its  oxxner  intends  to 
send  it.  A ship  chronometer  xvith  a mean  xariation  of  0.08  of 
a second  is  certainlx  a rnasterjiiece : but  xx  hat  is  perhaps  moi'e 
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aslonisFiing  is  ihe  fact  that  pocket  chronometers,  such  as: 
iigure  at  the  liead  of  tallies  II  and  III,  have  been  perfected  to 
such  a dc!j;ree  that  their  mean  variation  does  not  exceed  0.13 
0.14.  (hl()  and  0.17  of  a second.  Certainh.  only  a few  years 
;i”o  such  [M'rfection  would  have  been  rejiarded  as  unattainable. 

It  is  hanlly  nece.ssary  to  ,sa\  that  the  three  watches  at  the 
iiead  of  table  II  well  deserve  the  prizes  awarded  foi‘  chrono- 
meters of  this  category : I would  mereU  suggest  that  No.  5250, 
maiiufactiired  b\  Ul\sse  Nardin,  with  its  mean  variation  of 
0.14  of  a .second,  de.servcs  the  precedence  over  No.  24030, 
manufactured  b\  Mr.  Breting.  whose  mean  variation  is  0.13 
of  a .second,  becau.se  it  has  show  n less  difl’erence  between  its 
late  of  the  lirst  and  that  of  the  last  week.  (See  art.  0 of  the 
regulations. ) 

Siinilarlv.  artich'  10  of  the  regulations,  (according  to  which, 

II  if  tw(i  or  moi'(*  watclucs  have  the  same  mean  daily  variation, 
or  the  .same  within  0.02  of  a second,  the  first  rank  will  be 
given  to  the  oiu‘  showing  the  least  dillerence  between  its 
maximum  and  minimum  dailv  rate,  » ).  will  explain  the  order 
in  which  Ihe  (irst  chronometers  in  table  No.  Ill  follow  each 
other;  the  result  is  that  the  first  prize  of  this  category  will  be 
taken  bv  No.  80043.  manufactured  by  Mr.  Girard-Perregaux, 
the  .second  bv  No.  54025.  manufactured  by  Messrs.  Borel  and 
Courvoisicr.  and  the  third  by  No.  2235.  manufactured  by 
.Mr.  Paul  Mathey -Doret. 

,\s  Nos.  5,  0 and  7 of  the  table  are  excluded  from  the  com- 
[letition  notwithstanding  their  small  daily  variations,  because 
their  variation  between  hanging  and  ly  ing  exceeds  the  limit 
(3  .seconds!  pre.scri bed  by  the  regulations,  the  fourth  prize  must 
[le  given  either  to  No.  4 or  No.  8 of  the  table;  but,  since  their 
mean  variation  is  the  same  w ithin  0.02  of  a second,  the  article 
([noted  will  decide  in  favor  of  No.  8877.  manufactured  by  Mr. 
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Ed.  Perreg.mx.  Iieo;iuse  the  (iitference  between  tiie  extremes  of 
its  ride  is  less. 

According  to  the  above  remarks  iind  iigreeal)i\  to  the  regu- 
lations cunceniing  tlie.se  competitive  triids.  I have  the  honour. 
Sir,  to  jiropose  tlnd  the  prizes  he  iiwarded  to  the  following 
eight  chronometers,  wliose  full  rate  x\  ill  he  found  in  tidiles  V 
to  XII. 

First  prize  of  I.oO  francs^  to  marine  clironomett'r  No.  Oi, 

ol  //.  Graadjean  and  Co., 
of  Lode. 

Second  prize  of  IdO  francs  to  ]>ocket  chronometer  No.  3817, 

niimufactiired  hy  flpsse  Nar- 
dia.  of  Lode. 

Third  prize  of  CKi  francs,  to  jiocket  chroininieter  N<». 

mannlactnred  hx  I / i/sse  Far- 
din.  of  Lode. 

Fourth  prize  of  1 10  francs,  to  pocket  chronomed''- No. 

miinufactured  h\  Idi/.sse  Bre- 
ting,  of  Lode. 

Fifth  prize  of  100 /ref/ics,  to  pocket chronornete'' No.  HOtJid, 

manufact'^  h\  Girard-Perre- 
guiug  of  Chaux-de-Fonds. 
Sixth  prize  of  80 /iwiics’,  to  pocket  chronome8'''No.  olO^.d, 

manufactured  hx  Bord  and 
(h)uri-oisier,  of  Neuchatd. 

Seventh  prize  of  (50  francs,  to  pocket  chronometer  No. 

manufactured  hy  Lduil  Ma- 
tJieg-Doret,  of  Lode. 

Eighth  prize  of  50  francs,  to  iiocket  chronometer  No.  8877. 

niannlactured  liy  Edouard 
Ferre  gaux,  of  Lode. 


0 
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In  closin”  this  report  I would  express  the  hope  that  the  de- 
velopment of  our  chronometry  will  reeeive  a new  inij)ulse 
by  the  other  of  an  additional  |>rize  which  the  (iovernment  has 
voted  for  the  best  mean  of  all  the  chronometers  ofone  manufac- 
turer ol)served  during  a year,  and  which  will  be  awarded  this 
year  for  the  tirst  time. 

I am.  Sir,  yours  very  respectfully 

Dr.  Ad.  HIRSCH, 

Director  of  the  Cantonal  Observatory . 


Neucliatel,  .Januarv  8*'*.  187l>. 
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4-  o,:i;i 


— (MIS 

— o.llll 

4-  (1,4S 


4-  0.O7 

- (1,411 

— O.SI 


— (l,s:i  I — 5,7 


1.1  j ilcji.  It)  K (iiiinaiiil  au  la«lc.  ,1.1,  |,% 

-.11  ailjii.liH  liv  llcrgslnli.  ‘ 

I • • J.ucl. 

.1.0  I aiitUril,  I r„ju»la.l 

4.5  I llllJu^ll4  liv  Kriiiruii,  I 

j’l'  I ■ • llorg^lidl.  I 

5.7  1^  nilju-lid  li)  Kaunj|i,  | 

5.1  'm,lc  niiil  n,lju,l„|  Itv  JI..U,  \ 

1..  I 'Icj'.  1'}  J.ir..trrriv.caul/x-lc,  a,lj.  livK,)iirup,  ' 

8,3  ''illi  fuwaiiil  Al  l,  nilju.1,,1  In  a„.ni,u|i  ! 

5.. 1  ailjumiil  ti)  Kaimijt, 

■1.1  1 ■ • UuciclixU, 

4.11  I . . r 

7.7  I • I Jnrnl. 

3.8  • • lAirgnlc.lt, 

4,7  . Illd.'iNUiJaut  mxatiiil,  with  A.u . 

5.5  oilju.ti'l  (,}•  Kauru|i. 


adjusti'l  tiv  [torgjA'It, 

ilc(i,  liv  K.  OulnajuJ  au  la«  lc;  sdj.  li;  iaotl. 

adju.«:«I  It)  Kaurup, 

made  am!  adjiiHin!  li)  I'.-H.  ,\onliii, 


ailjukti'd  It)  Iiurg>lc.ll. 

'•'i.ndcity  Cli.  Ilouri'cr  at  Hie  i,f  Imrliycri , 
3tlSlS>  TlliratioiK ; ailjuatnl  liv  Kaurua. 

4r|altrd  V]  £.  Ciitaid  » Uk ; iil,»iW  4i  brjiMl. 

adju'tixl  li)  Kaurjp. 

• • Itorplcdi. 

iflSlHl  riltratioiia ; adjuili'l  Itv  Kaurup. 
adjustn!  by  Borptedt. 

• • Kaurup. 

• ■ llfirptiidt. 

adjiialcil  lia  iaoit. 

• •'  lAiTcU'lt. 

nilju'tca!  liv  lUirplivlt. 

irpMird  4)  C,  GawaJ  aa  Urlr,  ii|tilnl  4;  bryudl. 

dcp.  h)  Jacul  frf'rcv  au  Imdc ; ailj.  by  K.iurup. 

4;  1.  Ciauad  ai  lob;  aJ|Ktri  4i  brjUtdl.  j 
adju'tnl  by  Kaump. 

willi  riimv  and  Key,  adjiiittiil  b.  lAirpltnlt,  | 
'niltl  Ai'v.  adiu.lcil  liv  «col.  ' 

ndju't.xl  by  Jacil, 


I,  adjuatc.!  by  Burpinll. 
I.'  • • Kaurup. 


■ • 51«ri»!«ll, 

»>t!«l  by  Guliiaiid-UaiiT  aua  Itrviii-ta. 

I..1-.I  I...  !larg*!c-“ 


ilcp.nib'J  by  iiuiiiaiw-j 
I ndjuvlcil  by  llargvicdt. 

1 • • Jartil, 

I adju'tcil  by  DurpUall 


! adju'Inl  by  HorgNinll. 

^ Hllli  Vc},  iiulc(x‘iiilaiii '•nilid. 
ndju.tivl  by  Kaiirufi. 


lijt.lrd  4)  H>f|U'dl:  iepadud  4i  I.CiiubIii 
' ailju.b'I  h\  Kaurup. 

iepdipi  par  E.  liBiJuaJ  ai  Urb;  aJjt.Ird  4i  & 


dcji.  It)  Janit  ircrt'i  au  Inxic.  adj.  b;  K.iiinip. 
ji  adjU'Icl  by  Itiirg.livll- 


' adju.li'l  by  Kaurup. 

willi  fiwv. 

«llll  kev,  lriilc|iCllil.llll  vvillld,  |J[  4l  tcjUrJl 


.'  odjii.livl  by  Knur 

rlirMiicgrafilMi. 

' d'pHUj  4;  n.  iJiillrf  11 


Bl  fvet.:  ll;.  4l  klBIBp. 

' lijobd  4;  bf}.l<dl;  d>pHbJ  4)  1.  Ctiaiai  a Imb. 

|I1S(«I  vibratiiiii.'..  niljui.li'l  by  Kaiiriiji, 

: bfd.  NfC.  ll«»itaHl”n«kJkl,  iJ|  liiWl.il 
' itpMiliil  4i  1.  IbiUli  tB  Icb.  liinPi  4i  rd)Udl 
' adiiidi.l  b<  lliirg'lidl. 

! ■ • J.iail. 

d*B4lM4ra»jrip4.,  iB4>p  nvwill)  Ul.  ii|  Ay  fcifjUril  I 


a.ijii.l.'l  by  Kaurup. 


la.AT  . 


■ . • '(  - 


• /K>: 

- -^‘XiiLt.V. 


i-yl 


-t.;-  . !- 


■ '.I-.,  '!li 


■fj. 


■•.iit*WKi  rirff«vaA.afaL^«^,..^^  'irmrrTf  1 'imiH  iHr"" ' t. 


'i  - ;";  I'i  'Ji  J j) 

■■•■•-  i.  :t!i'  ; ,(')  kru.Jf. , j. 

• ■ ' ' '■•'!■;  lijfj’f  : i 

■■■:  ■■'  -■•  ■ ; ••  . .;■  .•^in„un':i 

■■  ;•  j! 

'■  ■;  •■  -■.•••■-!«■>  .•  ■ ■!■'  j't'foH  T . 

• • ' ••  .j-K  :>i;;  (••,•  i'j-fvi'i  I; 

■ ' ' ' ' / fnitiioi.-;!  ^ 

, n , . : l:ovii/:  '4' 

■'"  'jol'.tf/  j'i. 

' />  'i  / 

^'  • If 

.'■''■i-.i  fl«  -tHitlftiif  If  ;: 

ifu  Jsjlfj?  ■ ;f  ! 

' ■•  •'  lrtiiJwb3; 

'■  " '•■  ’ ■ V' 'i'V  hlfhiO' ' 

■ ■ Uu  ij'nij'i'if!'  »}ijg  ■'■/•J' 

i'l;  I /‘f'iciiyK 

' fi  ■ '/i 

' l!  ■ 

:Vl  >’]■  flifllt ll 

[hfuifO  i'fii-.H 

a -jiih  -iH 

H(r  (<fjl 
,-oXV, 


•i!  '/K,: 

' K : fii;; 

'>!  j};;  :i 

/llfi!!.' ^ 

<>  /i.’iji; 

tir,  "'.'i 

1,  nr 

‘■■('Hi  J 

IJ:,  'l-lif* 

■1  Ui!  -i 

iJJ, 

! ■ K.ti'l 

■;  ! I . 


> ■ 


I i'.rr 


;;i  s'  fi_  /'fcdi 

■■vvl  r,  t'.-  ‘.uTf'.iiruiH  -tl’) 

•Jijii'*''-'  ;; 

.'i 

re:-  •■O'l'Vii  biUii’ituA 

. . .%K- 

i's  n.''.  ri!jirn-|r)  .H' 
-i  .r’  • ' i bi  irioH 

’ V . ■'■!  '2  Zyi'HU*^  T7‘:* i-*[ (t  ^ 

■'  >'7 },  u ;'  7.<  ' .''‘'  jH  >'')7  I'l'-) 

■ . i i.jiv  s;fi'  b)  /ibtN'iyrVH A 


l-.-’.T 


' a 
{1i 


n;; 


,-Oli 


'■>  1:')  b 


.'•j-ir-b  :i;,  V iM.u'r'n-)'!  .yl 
'»!•/  '(  .or  .A 

.1  iji.  !■’  ri.isotrisu!!  , A 

•I'H'b  r’i?  ■'!  iS'WKrjnli'i.'A 

■ •<:  I-.  i f;i  h 'a-j.S:)n'ri'14»T«i'ri»> 
-■  • -i  .H-.'l' 

..  . .!  > >.:?  rn;^'jTi')']'oM 

oy  /Oft;  'S07(4/-I:'!iiif>s'0v) 

■ ! im  v.nr.aori'tfj  ^4, 

. ;'iA  l:  .toVto'1- 

/.’.Ut-  IfiUUit'ijjf)  . 

a-vj-xtl  iinitHifdl 

Uf:b4  /rri;ip-,ri.‘t'I-I/iinir} 

.4 

/ <;rnb41  baffiltl/!:) 

! ;-not!-/M({)l/;j/r  Ai: 

'if-v:  ; ■ Vi  A 7‘j7'-iR  Kji'ri‘1 

. ••'.■:>,.•  .'-lb  A , 

. oi'K  b.  J/'i)  }()-»ril 

O-b  X f:j;  ' hfruHiot) 

. ■ ar. 

.•-■f'ioj  £tii  •}■■»';(){,!' .'-f  , 
. y.uti  j:lil  j'yJ/m'Af  , 


}:i 


n 


\t 


# 
(h‘i 
' !/1 

l|.  S:'n 

f-11 

w 


■I  • 

■ 

Tf) 


■ ..f=  .... 


1.0" 


fK 

#!ev 


li 

\v 
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PRIZE  N»  1 . 


TABLE  N<*  V. 


MARINE  CHRONOMETRE 


Spritg  detent  escapement,  cylindrical  hairspring  with  Phillips's  curves, 
with  fusee,  going  56  heiires,  — 94, 

of  Henri  GRANDJEAN  &.  Cie,  at  Locle. 


The  sign  + in  « D;iilv  rate  » column  signifies  .slow,  tliesign  — fast. 


DATE. 

Daily 

rate! 

Variation. 

Mean 

lemperature. 

Remarks. 

October.  7-  8 

8-  9 

9- 10 
10-11 
11-1“2 

12- 13 

13- 14 

14- 15 
13- Ui 

16- 17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 

22- 23 

23- 24 

24- 25 
23-26 

26- 27 

27- 28 

28- 29 

29- 30 

30- 31 

31-  1 
November.  1-  2 

2-  3 

3-  4 

4-  5 

5-  6 

6-  7 1 

7-  8 

1 

—O',  93 
—0  ,98 
—0  ,98 
—0  ,93 
—0  .99 
—0  .96 

— 1 .05 
—0  .99 
—1  .03 
—1  .06 
—0  .97 
—0  .92 
—0  ,96 
—0  ,80 
—0  .99 
—0  .95 
-0  .89 
—0  .98 
—0  ,92 
—0  .89 

— 1 .09 

— 1 ,08 
—0  .90 
—0  ,87 
—0  ,94 
—0  ,83 
—0  .88 
—1  .03 
—0,97  ‘ 
—0  ,86 
—0,77 
—0.74 

— 0%05 
0 .00 
-fO  ,05 
—0  ,06 
-fO  .03 
—0  .09 
-fO  ,06 
—0  .04 
—0  .03 
-1-0  .09 
-fO  ,05 
—0  ,04 
-RO  ,16 
—0 ,19 
-RO  ,04 
-fO  ,06 
-0  ,09 
—0  .06 
—0  .03 
—0  .20 
-RO  ,01 
—0  ,18 
--0,03 
—0  .07 
-fO  .09 
—0  ,03 
—0.15 
-RO  .06 
-[-0.11  [ 
-^).09 
-|-0,03  I 
—0  .22  I 

-R15‘\3 
15  ,0 
14  ,8 
14  ,2 
13  ,5 
13  .0 
12  ,9 
12  ,5 
11  ,8 

11  ,5 
11  ,8 
11  ,8 

12  ,1 
12  ,1 
12  .2 
12  2 
12  !i 
12  .0 
11  ,4 
10  ,6 
10  ,7 
10  ,6 
10  ,2 
10  .0 
10  ,1 
10  ,5 
10  ,3 

9 .9 
10  .1 
10  .3 
10  ,4 
10  ,3 

1 

1 

PRIZE  N"  1. 


TABLE  N"  V (CONTINUATION). 


DATE. 


Daily 

rate. 


■ 875 

November.  8-  9 
9-10 
I Oil 

11- i"! 

12- 19 
Kl-Ii 
Ft- 15 
15-10 
10-17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 
22-29 
29-24 

24- 25 

25- 20 
20-27 

27- 28 

28- 29 

29- 90 


Itecemher 


90 
. 1 


2-  9 


5-  0 
0-  7 


— 0\90 
—0  ,94 
—0  ,90 
—0  ,94 
—0  ,99 
—0  ,90 
—0  ,77 
—0  ,1K» 
—0  .85 
-0 ,15 
— I ,04 
— 0 ,80 
—0  ,89 
—0  ,81 
—0  ,78 
—0  ,75 
—0  .01 
—0  ,52 
—0  , 40 
—0  ,58 
—0  ,50 
-0  ,04 
—0  ,57 
—0  ,40 
-0  ,90 
—0  ,91 
—0  ,9! 
—0  ,90 
—0  ,59 


Variation. 


— 0 
0 
-0 
— 0 
-1-0 

-H* 
— 0 

(~0 

0 
— 0 

■^-0 


— 0 

— 0 
+0 

+0 

— 0 
0 

— 0 
— 0 


902 

,02 

,02 

,05 

,09 

,19 

.19 

,05 

,70 

,8!( 

,18 

,09 

,02 

,09 

,09 

,rt 

,09 

,12 

,18 

,08 

,14 

,07 

,17 

,10 

,01 

,(K) 

,05 

,17 


.Mean 

temperature. 


-fiOo,l 
9 ,9 
10  ,5 
10  ,0 
10  ,9 
10  ,4 
9 ,9 
9 ,7 
9 ,5 
9!  ,5 
9 ,8 
10  ,9 
9 ,7 
9 ,1 
8 ,7 
8 ,0 
0 ,9 
0 ,4 
0 ,0 
5 .9 
5 ,7 
5 ,8 
5 ,4 
5 ,0 
4 ,9 
4 ,7 
4 ,0 
4 ,7 
4 ,8 


Remarks. 


it!  tiie  oven 


.Mean  rate — 0%81 

.Mean  v ariation +0  ,08 

Variation  for  1«  of  temperature -|-0  ,04 

nifference  before  and  after  the  oven  . . . — 0 ,19 

Ditference  between  the  (irst  and  the  last  week  -|-0  ,57 

Difl'erence  between  tlie  extremes  of  rate  . . 0 ,94 


PRIZE  N'>  -2. 


TABLE  N°  VI. 


POCKET  CHRONOMETER 

Anchor  e5?apeinent.  flat  Phillips's  hairspring,  stem  winder, 

X»  3817. 

of  HT  Ulysse  NARDIN,  at  Lcujle. 


The  sigii-|-  ill  « Daily  nite  >>  c.iluran  .siffiiilie.s  slow,  the  si.ijn  — fast. 


DATE. 


3875 

OcTuber.  t>-  7 

7-  8 

8-  9 

9-  10 

10-  il 

11- 12 
12-1:? 

li-if) 

15-K) 

10-17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 

23-2'i 

2i-25 

25-2(5 

2(5-27 

27- 28 

28- 29 

29- 30 

30- 31 

31-  1 
November.  1-  2 

2-  3 


T-  ;> 

5-  (5 
(5-  7 


Daily 

rate. 


—2  .4 
—2  ,0 


— IM 

— 1 .3 
— I .4 

— 1 .(5 
—1  .7 

— 1 .8 
— 1 .8 
—0  ,3 
—1  ,8 

— 1 .5 
—3  .5 

— 1 .5 
-1  ,4 
-1  ,2 

— 1 ,1 
— 1 .(5 
—2  ,4 

2 .2 

0 9 

—2  \ 
-2  ,I 
—2  ,5 
—2  ,4 
—2  .4 
—2  ,4 

-A 

A 

—2  .1 
—2  .1 
—0  .4 
—0  .2 
+0  ,2 


Variation. 


—0.2 
— 0 .1 
—0  ,2 
— 0 .1 
— 0 ,1 
0 .0 
5 

-r-  I'J 

— i ..5 
H-0  .3 
0 .0 
0 .0 
4-0  ,1 
4-0.2 
4-0 .1 
— 0 ..5 
— 0 ,8 
4-0.-^ 
0 .0 
+0.1 
0 .0 
— 0 .4 
-EO.I 
0 .0 
0 .0 
0 .0 
+0  .4 
-0  .1 
0 .0 
1 .7 
~0  ,2 
0 ,4 
0 0 


ileaii 

temjieraiiii'o. 


0-13", 8 

1-5  .3 
15  .0 
14  ,8 
3 4 ,2 
33  ,5 
13  ,0 
30  ,2 

12  .5 
!1  .8 

11  .5 
11  .8 
11  .8 

12  .1 
12  ,1 
12  .2 
12  .2 

11  'i 

12  ,0 

13  .4 
10  .(5 
10  .7 
10  .(5 
10  .2 
10  .0 
10  ,1 
10  ,5 
10  .3 

9 ,9 
10  .1 
10  .3 
10  ,4 


Remark,'- 


Horizontal 

po.sitioii. 


in  the  oven 
Horizontal 
position. 


Han 


tniii;. 


Pendant  to  left. 
I’end'  to  right. 


I'RIZE  N“  2. 


TABLE  N"  VI  (continuation'. 


DATE. 


Daily 

rate. 


V.iriatinn. 


Mean 

temperature. 


Remarks. 


1835 


l\oveinber.  7-  8 -t-0^2 


8-  9 — ,() 

9- 10  — :i  .3 

10-11  — i ,() 


o,  ij  -|-10'\o  IViid'  lo  riglil. 

a ’•)  10  .1  Dial  down. 


-i  ,() 
— 1 ,5 


1^2-13  —1  ,3 

13- 14  —1  ,() 

14- 15  —1  ,4 

15- 10  —1  ,3 

10-17  — i ,3 


Mean  rate 


Mean  variation 


Variation  for  1"  of  temperature -f-0  ,09 

Dilference  liefore  and  after  the  oven  ...  0 .0 

Variation  hetween  lianginii  and  lying  . . — 0 ,81 

Variation  hetween  hanging  and  pendant  to  left  -|-1  ,91 
Variation  between  hanging  and  pendant  to  right  -1-2  ,41 
Variation  between  dial  up  and  dial  down  . . — 1 ,99 

Dilference  between  the  first  and  last  week  . -f-0  ,07 

Dilference  between  the  extremes  of  rate  . . 3 ,8 


PRIZE  N"  3. 


TABLE  X"  VII. 


POCKET  CHRONOMETER 


.Anchor  escapement,  flat  I’tiillips's  spring,  stem  winder, 

N«  5250. 

of  Mr  Ulysse  NARDIN,  at  Lucle. 

The  sign  + in  « Daily  lale  •»  column  signifies  slow,  the  sign  — last. 


D.A.TE. 


1875 

October  6-  7 

7-  8 

8-  y 

9- 10 
10-11 
11-12 

12- 1.3 

13- 1  i 

14- 13 
13-16 

16- 17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 

22- 23 

23- 24 

24- 23 
23-26 

26- 27 

27- 28 

28- 29 

29- 30 

30- 31 

31-  1 
November  1-  2 

2-  3 

3-  4 

4-  3 
3-  6 
6-  7 


Daily 

rale.* 


-^,2 
-1  ,2 
— 1 ,2 
—I  .2 
— 1 
— 1 .0 
-0  ,8 
—0  .4 
— 1 .1 
—0  ,7 
-0  ,4 
— 0 ,6 
-0,6 
— M ,6 
—0  .6 
—0  .3 


—0  ,7 
—0  ,7 
—0  ,6 
—0  .3 
—0  ,2 
—0  .3 
—0  ,8 
—0  .4 

-o;2 
—0  .1 
—0  .3 
— 0 .3 
—2  .1 
—2  .3 
—2  ,7 


Variation . 


0\0 
0 .0 
0 ,0 
0 ,0 
,2 

+0,2 
-K),4 
-0,7 
+0  ,4 
-0  ,3 
— 0 .2 
0 ,0 
0 ,0 
0 ,0 
+0,1 
-0  ,2 
0 ,0 
0 ,0 
+0,1 
-- 0 ,3 
— 0 .1 
-0  ,1 
-0,3 
+)  ,4 
+0  ,2 
+1.1 
-0  ,4 
0 ,0 
— 1 .6 
— 0 ,2 
— 0 ,4 
+0  .2 


Moan 

temperature. 


-1.30,8 
13  .3 

13  .0 

14  ,8 
14  .2 
13  .3 
13  ,0 
30  .2 
12  ,3 
11  ,8 

11  ,3 
11  ,8 
11  .8 

12  .1 
12  ,1 
12  2 
12  I2 

12  ;5 
11 .4 
10  ,6 

10  ,7 
10  ,6 
10  .2 
10  .0 
10  ,1 
10  ,3 
10  .3 
9 ,9 
10  .1 
10  ,3 
10  ,4 


Remarks. 


Horizontal 

position. 


! In  the  oven 
! Horizontal 
position. 


Hansins. 


Pendant  to  left. 
Pend’  to  right. 


PRIZE  3.  TABLE  N°  VII  (CONTINUATION). 


D.XTE. 

llaily 
01  te. 

Variation. 

Wean 

temperature. 

Remarks. 

5 

tilioiembpr  7-  8 
8-  '.) 
9-10 
10-11 
11-12 

12- 13 

13- 14 

14- 13 
13-16 
16-17 

-2’, 3 
—2  .1 
—1  .6 
— 1 .8 

— 1 .7 

— 1 .6 

— 1 .3 

— 1 .3 

— 1 .3 

— 1 .3 

-f0\4 
-hO  .3 
—0  ,2 

+0  .1 
J-0  . 1 
0 .0 
0 .0 
0 ,0 

-fl(>,3 
10  ,1 
9 .9 
10  ,3 
10  .6 
10  ',3 
ID  .4 
9 .9 
9 .7 
9 ,3 

I*cnd‘  to  right. 
Dial  down. 

» 

Dial  up. 

)) 

» 

» 

y> 

— i«,40 
±0  ,li 
+0  ,0:i 
-0,3 
-K>,39 
— 1 ,74 
,14 

— 0 ,26 
— 0 ,48 
2,6 


.Menu  rate . , 

.Mean  \ariatiun 

Variation  for  l'>  of  temperature 

Dilference  before  and  after  tiie  oven  . . . . 

Variation  between  hanging  and  lying 
Variation  lietween  Iianging  and  jiendant  to  left 
Variation  between  banging  and  pendant  to  right 
Variation  between  dial  up  and  dial  down 
Dilference  between  the  first  and  last  week  . 
Dilference  between  the  extremes  of  rate  . 


PR.IZE  N®  4. 


TABLE  Vin. 


POCKET  CHRONOMETER 


Bascule  escapement,  flat  Phillips's  spring:,  stem  winder, 

iN»  24036. 

of  M''  Ulysse  BRETING,  at  Loci.e. 


The  si!<i!  -(-  in  « Daily  rate 

foliiinn  sigiiilies  slow,  the  sisiii  — fast. 

DATE. 

Daily 

rate. 

Variation. 

Mean 

teinijerature. 

Remar.,.-.. 

1 7 5 

Oclober.  10-11 

II  1 ..a 

1 

— 1\7 

— 0\2 

-f-14«.2 

Horizontal 

i-'A'i 

14-13 

13-lti 

1()-17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 
22-2:1 
2:1-24 
24-23 
23-2t) 
2(5-27 

27- 28 

28- 29 

29- :l0 
:!()-:!  1 
:il-  1 

.\ovember.  1-  2 
-) 


't-  .) 

3-  (5 
(5-  7 

7-  8 

8-  9 
i)-10 

10-11 


— 1 .8 
— 1 .7 
—1  .8 
—2  .1 
— 1 .8 
+0  ,3 
— 1 .8 

— 1 .9 

— 1 .4 

— 1 .4 
-1  ,4 
— 1 .4 

— 1 .2 
1 .1 
1 .0 
1 .0 
1 ,1 
1 .1 
1 .1 
1 .1 

-K1  .3 
1 .3 
--1  ,1 
1 .1 
1 .:} 
— 1 .3 
-f  1 .3 
— :i  .0 
— .0 
— 1 .8 


—0  .1 
—0  ,:l 
—0  .:; 

—2 
—0.1 
-LO  .3 
‘ 0 .0 
0 .0 
0 .0 

^0.2 
0 

— (1  'l 
0 .0 
-H)  ■ 1 
0 .0 
0 ,0 
0 .0 
0-0  .4 
0 ,0 
— 0 .4 
0 .0 
— 0 .2 
—0  .2 
0 .0 
+1  .3 
0 .0 
— 1 .2 
+0.1 


i:i  ,0 
12  .9 
12  .3 
II  .8 

11  ,3 
:14  .0 
11  .8 

12  .1 
12  .1 
12  .2 
12  ,2 
12  .2 
12  .0 
11  ,4 
10  ,() 
10  .7 
10  .() 
10  .2 
10  .0 
10  .1 
10  .3 
10  .:S 

9 .9 
10  .1 
10  .:i 
iO  .4 
10 

10  . 1 
9 .!) 
10  .3 


i 


In  tlie  oven 
Horizonta! 
position. 


Hanuiiu 


i IVmianl  te  left.j 
i Pend'  lo  rijjht.j 


PRIZE  N”  4. 


TABLE  N“  VIII  (continuation). 


DATE. 

Daily 
ra  te. 

Vari,itinn. 

Mean 

temperature. 

Remarks. 

^ovemkr.  11-12 

12- 13 

13- 14 

14- 15 

15- 16 

16- 17 

17- 18 

18- 19 

19- 20 

20- 21 

-1  ,4 
-1  ,8 

-1  ,1 
-1  ,0 

-0  ,9 
—0  ,6 
—0  ,6 
—0  ,6 
-0  ,5 

-fl0o,6 
10  ,3 
10  ,4 
9 ,9 
0 ,7 
9 ,5 
9 ,8 
10  ,3 
9,7 
9 ,1 

Pend'  to  right. 
Dial  down. 

)) 

Dial  up. 

)) 

» 

» 

X) 

» 

Mean  rate — 0«,11 

Mean  variation +0  ,13 

Variation  for  1'^  of  temperature -f-O  ,10 

OilVerence  before  and  after  the  oven.  ...  0 ,0 

Variation  between  liaiii’ing  and  lying  . . . -|-2  ,73 


Variation  between  hanging  and  pendant  to  left  -f-l 
Variation  between  banging  and  pendant  to  right  -f-0  ,64 
Variation  between  dial  up  and  dial  down  . — 0 ,84 

Dill'erence  between  the  first  and  last  week  . . -1-1  ,07 

Dill'erence  between  extremes  of  rate  . . . 5,1 


PRIZE  N“  5. 


TABLE  N°  IX. 


POCKET  CHRONOMETER 

Spring  detent  tourtiillon  escapement,  flat  rliillips's  spring,  stem  winder. 

N"  80643, 

of  M'  GIRARD-PERREGAUX,  at  Ch.u  x-de-Fonds. 

The  siiin  + in  « Daily  rate  » t'olumn  siiniilies  slow,  tlir  sign  — fast. 


DATE. 


.\pril  11-12 

12- 13 

13- 14 

14- 15 

15- 1(1 
1(5-17 
17-18 

’ 18-19 

19- 20 

20- 21 
21-22 

22- 23 

23- 24 

24- 25 

25- 20 
2(5-27 

27- 28 

28- 29 
2i)-30 
30-  1 

1-  2 

2-  3 

3-  4 

4-  5 

5-  (5 
(5-  7 

7-  8 

8-  9 

9- 10 
10-11 


May 


Daily 

rate. 


1%1 

1 ,5 
1 ,4 
1 ,3 
■1  ,3 
1 ,0 
-i,i 
-0  .8 
-1  .3 
1 ,5 
1 .9 
-1  ,0 
-1  .3 
-1  .3 
-1  .3 
-1  ,3 
-1  .1 
-1  ,0 
-1  ,3 
-1  .3 
—1  ,3 
—1  .0 
—0  ,8 
— 0 ,7 
-- 0 ,7 
—0  ,8 
—0  ,7 
—1  ,0 
—0  .8 
—0  .8 


Variation. 


Mean 

temper.iture. 


-p0\4 

-0,1 
—0  ,1 
0 ,0 

— I .3 
-4-4)  ,5 
-H'C2 
-|~0  ,4 
—0  .3 
-0  ,3 
0 .0 
0 ,0 
0 ,0 
—0  .2 
—0  ,1 
+0  ,3 
0 ,0 
0 .0 
—0  .3 
—0  ,2 
—0  .1 
0 ,0 
+0  ,1 
—0  .1 
-4-0  ,3 
—0  ,2 
0 .0 


+ 

10  ,0 
10  ,2 
10  .0 
9 ,7 
9 .8 
10  ,1 
2(5  ,0 
11  ,8 
12  .0 
13  ,1 
13  ,3 
12  .8 
1^  ,1 
li  ,1 

11  ,9 

12  ,2 
12  !(1 

13  ,0 

14  ,0 
14  ,3 

13  .8 

14  ,0 
14  ,1 
14  ,4 
14  .3 
14  ,0 

14  ,0 

15  ,4 
15  ,7 


Remarks. 


Horizontal 

position. 


In  the  oven 
Horizontal 
position. 


Haniiini.'. 


Mean  rate  . • 

Mean  variation 

Variation  between  lianging  and  tying  . 
Variation  for  1»  of  temperature. 
Difference  before  and  after  the  oven  . 
Difference  between  the  e.vtremes  of  rate . 


-f;i»,20 
=b0  .17 
—0  ,45 
— 0 ,06 
—0  ,8 
1 ,4 


PRIZE  N”  6. 


TABLE  X. 


POllKET  CHRONOMETER 


Anchor  e.sciipement.  tint  Phillips’s  spring,  .stem  winder.  — 54025, 

of  Me.ss'-'^  BOREL  & COURVOlSiER,  at  Nepohatel. 

Tlie  sign  + in  ■■■>  Daily  rate  » column  .signilics  slow,  tlie  sign  — fasi. 


DATE. 


183  5 

Oclolior.  'i20-"il 
01-00 
O0-O;i 

"2()>27 

27- 28 

28- 2!) 
2! )-:;() 
;!0-:u 

;;i-  ] 
\ovoiiiIkt.  i-  2 


o-  <) 

15-  7 
7-  8 
iS-  !) 
!)-lO 
10-11 
11-12 
i2-i;i 

I'i-in 
1 0-1  (5 
Hi- 17 

17- 18 

18- 1!) 


Dailv 

ratir 


Variat.on. 


-CKO 
-^0  .!) 
C-0  .9 
1 .0 
1 .1 
i .0 
J-I 

-]-:s  .8 
^2 
— 1 .8 
J-1  .7 
^1  .() 
-1  .7 
-1  .8 
-1  ,8 
-2  .0 
-2  .ri 
~2  ,(i 
-2  .() 
4-^2  ,9 
0 
8 
8 
() 
8 
2 
i 


lo 

C_0 

0 


— o^  1 
0 ,0 
^9.1 
^0.1 
-f  o 
0 .0 
0-2  K 
—1  .9 
—0  .9 
—0  .1 
— I ) . 1 
-|-0  .1 
-f4)  .1 
0 .0 
0-0  .8 
—0 .1 
+0  . i 
0 .0 
0 

0 ,1 
—0  .2 
0 .0 
—0  ,2 
-fO  .2 
^9.1 
—0  ,1 
0 ,0 
—0  ,1) 
+0  .9 


.Mean  rate 

Mean  vai’iation 

A'ariation  between  lianging  and  lying 
Ahiriation  for  1“  of  tejnperatnre  . . 

Difference  between  and  after  the  oven 
Difference  between  the  e.vtreme.s  of  rate 


Mean 

Kemarks. 

tempiTaturc. 

l-i2".l 

1 Horizontal 

12  ,2 

position. 

12  ,2 

1 

12  .2 

i » 

12  .0 

» 

11  .4 

10  .() 

» 

94  .2 

In  tlie  oven 

10  .() 

Horizontal 

10  .2 

position. 

10  .0 

)) 

10  .1 

)) 

10  ,9 

» 

10  .9 

)J 

!)  .9 

» 

10  ,1 

Hanyintj. 

10  ,9 

» 

10  .4 

)* 

10  .9 

10  ,1 

>» 

9 .9 

)) 

10  .9 

)) 

10  .15 

)i 

10.9  , 

)> 

10 , 4 

» 

9 .9 

» 

9 J 

» 

9 .9 

9 .8  i 

9 .8 

» 

±0  ,16 
+ 1 ,16 
+ 0 ,08 
-i-0  .8 

2 ,y 

PRIZE  N®  7. 


TAPLE  XI. 


POCKET  CHRONOMETER 

Anchor  escapement,  flat  Phillips's  spriii",  >tein  winder,  — X”  2235, 

of  M-  Paul  MATTHEY-DORET,  at  Loclk. 

The  si}(ii  + in  ■-  Daily  rate  » l■olmnll  signilies  slow,  the  sign  — fast. 


D.\TE. 


2§7  j 

Seplember  3-  1- 
1-  o 
0-  6 


October 


()-  7 

V - 8 

8-  9 

9- 10 
10-11 

11- P2 

12- 13 

13- H 
li-lo 
lo-lO 
10-17 

17- 18 

18- 19 

19- 20 

20- 21 
21-22 

22- 23 

23- 24 

24- 25 

25- 20 
20-27 

27- 28 

28- 29 

29- 30 
3f»-  1 

1-  2 
2-  3 


Daily 

rate. 


(8,0 

-fo  .4 
-fO  ,4 
—0  ,5 

4“C  .i* 

-M  ) .2 

+!  ;i 

+ 1 .7 
1 .9 


T' 


.1 

■^2  .4 

-|_Q  0 

—1  .1 

— 1 .5 

— 1 .5 

— 1 .8 
— 1 .0 

— 1 .4 
-1  ,4 
—1  .5 
-1  ,5 

— 1 ,5 
-1  ,5 
—1  ,4 
—I  ,4 
-1  ,3 
-1  ,1 


Variatiiin . 


+0%^ 

-fo.l 

+o.i 
0 .0 
—0  .1 
-K()  .4 
—0  ,7 
-0  ,9 
.0 
0 


—0  .2 
0-0,3 
— (»  ,2 
^0  .1 
—3  .4 
—0  .4 
0 .0 
—0  ,3 
^0  .2 
+0  .2 
0 .0 
-j-0  .2 
—0  .3 
0 .0 
0 .0 
+0.1 
0 .0 
+» .1 
-4-0  .2 


.Menji 

temperature. 


+18'hl 
18  .4 
18  .4 
18  .2 
18  ,(i 

18  M 

19  .5 
32  2 
2(’)  !(') 

19  .9 

20  .2 
20  .0 
19  .4 
19  ,3 
19  .0 
19  ,5 
19  .4 
19  .5 
19  .3 
18  .9 
18  .2 
17  ,3 
17  ,3 
17  ,5 
17  .4 
17  .0 
10  ,7 
10  ,0 
15  ,7 
14  ,0 


Mean  rate 

Mean  variation 

Variation  between  hanging  and  lying. 
Variation  for  1“  of  temperature  . . . . 

Dift'erence  before  and  after  tiie  oven  . 
Difference  between  the  extremes  of  rate. 


Remarks. 


Horizontal 

position. 


In  tiie  o\  en  ' 
Horizontal 
position. 


llantriiu.'. 


— 0M,5 
±0  ,17 
—2  ,52 
— 0 .00 
+ 0 .2 
4 .2 


SYNOPSIS  OP  TSE 


LOCATION. 

' DEPARTMENTS. 

j 

Main  Building. 



I. — Mining  and  Metallurgy. 

1 « 

II. — Manufactures 

III. — Education  and  Science. 

Switzerland  not  being  represented  in  these  buildingSi  the  classes  marked  i are 
to  be  found  in  the  Swiss  Section,  Main  Building. 

Art  Gallery. 

IV.-Art. 

. 

Machinery  Building. 

■ 

V. — Machinery. 

i 

] 

i 

Agricultural  Building. 

VI. — Agriculture. 

Horticultural  Building. 

> ' ' 

VII. — Horticulture. 

OL^SSIFIC^TIOlsr. 


5 

16 

27 

34 

jll 

19 

57 

61 

71 

79 

81 

91 

96 

09 

19 

29 

39 

19 

09  ! 

19 

:29 

39 

19 

:59 


i09 

il9 

129 

130 
il9 
>59 
>69 
>79 
>89 
>99 


309 

319 

329 

339 

319 

562 

669 

579 

689 

699 

709 

719 

729 

739 


GROUPS. 


Minerals,  Ores,  Stone,  Mining  Products  

Metallurgical  Products  

Mining  Engineering  

Chemical  Manufactures 

Ceramics,  Pottery,  Porcelain,  Glass,  etc 

Furniture,  etc 

Yarns  and  Woven  Goods  of  Vegetable  or  Mineral  Materials 

Woven  and  Felted  Goods  of  Wool,  etc.  

Silk  and  Silk  Fabrics  

Clothing,  Jewelry,  etc.  

Paper,  Blank  Books,  Stationery  

Weapons  etc.  

Medicine,  Surgery,  Prothesis 

Hardware,  Edge  Tools,  Cutlery,  and  Metallic  Products 

Fabrics  of  Vegetable,  Animal,  or  Mineral  Materials 

Carriages,  Vehicles,  and  Accessories  

Educational  Systems,  Methods,  and  Libraries  . . . . 

Institutions,  and  Organizations  

Scientific  and  Philosophical  Instruments  and  Methods 

Engineering,  Architecture,  Maps,  etc. 

Physical,  Social,  and  Moral  Condition  of  Man  .... 

Sculpture 

Painting  

Engraving  and  Lithography  

Photography  . 

Industrial  and  architectural  Designs,  etc. 

Ceramic  Decorations,  Mosaics,  etc.  

Machines,  Tools,  etc.,  of  Mining,  Chemistry,  etc. 

Machines  and  Tools  for  working  Metal,  Wood,  and  Stone 
Machines  and  Implements  of  Spinning,  Weaving,  etc. 

, Machines,  etc.,  used  in  Sewing,  Making  Clothing,  etc. 

Machines  for  Printing,  Making  Books,  Paper  Working,  etc. 

Motors,  Power  Generators,  etc.  

Hydraulic  and  Pneumatic  Apparatus 

Eailway  Plant,  Bolling  Stock,  etc.  

Machinery  used  in  Preparing  Agricultural  Products 

Aerial,  Pneumatic,  and  Water  Transportation  

Machinery,  and  Apparatus,  especially  adapted  for  the  Exhibition 

^ Arboriculture  and  Forest  Products  

I Pomology 

I Agricultural  Products  ......... 

Laud  Animals 

Marine  Animals,  Fish  Culture,  and  Apparatus  . . . . 

Animal  and  Vegetable  Products 

Textile  substances  of  Vegetable  or  Animal  Origin 
Machines,  Implements,  and  Processes  of  Manufacture 
Agricultural  Engineering  and  Administration  . . . . 

I Tillage  and  General  Management  . ' 

!i  Ornamental  Trees,  Shrubs,  and  Flowers  

i Hot  Houses,  Conservatories!  Graperies  

! Garden  Tools,  Accessories  of  Gardening  

I Garden  Designing,  Construction,  and  Management 


XJEBBJ^SICHT  BBB 


GEBAULICHKEIT. 

DEPARTEMENTE. 

Haupt-Gebaude. 

I. — Bergbad  und  Metallurgie. 

- 

1 

! 

II. — Manufacturen. 

1 

! 

! 

III. — ErZIEHUNG  und  WlSSENSGHAFl 

Da  die  Schweiz  in  diesen  Gebauden  nichts  aussielli,  so  finden  sich  alls  mit  ~» 
bezeichneien  Classen  in  der  Schweizer-Abthellung,  Hauptgebaude. 

' 

Kunst-Gallerie. 

! 

IV.— Kunst. 

Maschinen-Halle. 

V. — Masghinen. 

Agrigultur-Halle. 

VI. — Landwirthschaft. 

Gartenbau-Abtheilung. 

VII. — Gartenbau. 

CLASSIFICATION 


Vj. 

GRUPPEN. 

PAG. 

Minerale,  Erze,  Bausteine  und  Produkte  des  Bergbau’s 

1 

Metallurgische  Produkte 

2 

1 

Bergbau,  Modelle,  Karten,  Profile 

— 

Chemicalien  

3 

Ziegel,  Topferwaaren,  Porcellan,  Glas  und  Glaswaaren 

5 

Mobel  und  Gegenstande  zur  Ausstattung  von  Wohnhausern 

5 

Game  und  gewobene  Waaren  von  vegetabilischen  Oder  mineralischen  Materialien  . 

6 

Gewebe  und  Filzwaaren  von  Wolle  und  Mischungen  von  Wolle  .... 

7 

Seide  und  Seidenfabricate  und  Mischungen,  in  welchen  Seide  vorherrschend  ist 

8 

Kleidung,  Schmucksachen,  Juwelen,  Keiseutensilien 

10 

Papiere,  Hefte,  Bucher,  Buchbinderwaaren  

14 

Waffen,  Geschutze,  Gewehre  und  Btensilien  fur  .lagd  und  Fischerei 

15 

Medizin,  Chirurgie,  Prosthesis  

15 

t 

Eisenwaaren,  geschliiTene  Werkzeuge,  Messerschmiedwaaren 

16 

1 

Fabricate  aus  vegetabilischen,  animalischen  und  mineralischen  Substanzen 

17 

) 

Equipagen,  Wagen  und  Zubehor 

— 

) 

Erziehungssysteme  und  Methoden,  Bibliotheken 

18 

) 

Institute  und  deren  Organisation  

26 

) 

Wissenschaftliche  und  physicalische  Instrumente  und  Methoden  .... 

30 

Ingenieurwesen,  Architectur,  Karten,  Plane  und  graphische  Darstellungen 

37 

) 

Physischer,  socialer  und  moralischer  Zustand  des  Menschen 

42 

) 

Sculptur  

52 

) 

Malerei  

54 

) 

Stiche  und  Lithographien 

54 

) 

Photographic  

55 

) 

Industrielle  und  architectonische  Zeichuungen,  Modelle  und  Decorationen 

— 

) 

Decorationen  mit  Thon-  und  Glasmaterial.  Mosaik  und  eingelegte  Arbeit 

— 

) 

Maschinen,  Werkzeuge,  Apparate  iur  Bergbau,  Metallurgie,  Chemie,  Extractiv-Industrien 

— 

) 

Maschinen  und  Werkzeuge  fur  Bearbeitung  von  Metall,  Holz  und  Stein 

— 

) 

Maschinen  und  Apparate  zum  Spinnen,  Weben,  und  zur  Filz-  und  Papierfabrication 

— 

) 

Maschinen,  Apparate  zum  Nahen,  zur  Kleider-  und  Schmucksachenfabrication 

57 

J 

Maschinen,  Apparate  z.  Setzen,  Drucken,  Pressen,  fur  Belief-,  Buchbinder-u.Papierarbeiten 

— 

) 

Motoren  und  Apparate  fur  die  Erzeugung  und  Fortpflanzung  von  Kraften 

58 

) 

Hydraulische  und  pneumatische  Apparate,  Pumpen,  Aufzuge  etc 

— 

) 

Eisenbahnmaterial,  Rollmaterial  und  Zubehor 

58 

) 

Maschinen  fur  Zubereitung  landwirthschaftlicher  Produkte  . . . 

— 

? 

Transport  mit  Wasser,  auf  Drahtseilen,  in  der  Luft  und  pneumatischer  Transport 

— 

Maschinen  iind  Apparate  fur  die  Bedurfnisse  der  A.usstellung  .... 

— 

Baumzucht  und  Produkte  der  Walder  

— 

3 

Obstzucht  

— 

5 

Landwirthschaftiiche  Produkte  

59 

3 

landthiere  

__ 

3 

Seethiere,  Eischzucht  und  zugehorige  Apparate  

— 

2 

Animalische  und  vegetabilische  Produkte 

59 

3 

Animalische  und  vegetabilische  Substanzen,  welche  fur  Gewebe  dienen 

— 

3 

Maschinen,  Gerathe  und  Herstellungsprocesse 

— 

3 

Landbau  und  Verwaltung  

— 

3 

Bodenbearbeitiing  und  Verwaltung  . 

— 

d 

Zierbaume,  Straucher  und  Blumen  

— 

9 

Treibhauser,  Traubenhauser  und  deren  Verwendung  

_ 

9 

Gartenbau,  Werkzeuge  fur  Gartenbau  . 

J 

Aulage,  Construction,  Behandlung  von  Garten 

— 

rfr,  ‘ 


•-  --i.  ■,-  '..  '■■  ■ 


' ; 


'I 


\ ; 


•’.‘i  '' 


•/  .1 


■'  ' ^ 


■ "A . 


I 


be 


BATIMENT. 

DEPARTEMENTS. 

1 

Batiment  Principal. 

1 I. — Exploitation  DES  MINES  ET  MET 

1 

i 

II. — Manufactures. 

ill.— Education  et  sciences. 

U Suisse  n’eiani  pas  representee  dans  ces  batimenis,  les  classes  marquees  _ 
se  trouvent  insfallees  dans  la  Section  Suisse  du  Btitimenf  princiiml. 

' 

Galerie  des  Arts. 

IV.  — Les  Beaux  Arts. 

Batiment  des  Machines. 

V. — Machines. 

Salle  d’Agrigulture. 

VI. — Agriculture. 

Salle  d’Hortigulture. 

VII. — Horticulture. 

OXjASSIFIOATION. 


s. 

GROUPES. 

PAG. 

) 

Mineraux,  minerals,  materiaux  de  construction,  produits  des  mines  . . . , 

1 

) 

Produits  metallurgiques [ 

2 

) 

Exploitation  des  mines,  modMes,  cartes  et  profiles i 

— 

> 

Produits  chimiques  

3 

) 

Ceramique,  poterie,  porcelaine,  verres  et  verreries  ....... 

5 

r 

Meubles  et  amenagement  de  maison  

5 

1 

Fils  et  Tissages  d’origine  vegetale  et  minerale 

6 

i 

Tissus  et  feutres  de  laine,  melanges  de  laine  ........ 

7 

Sole  et  soieries  et  melanges,  dans  lesquels  la  sole  predomine  ... 

8 

r 

Habillement,  Articles  de  luxe  et  bijoux,  articles  de  voyage 

10 

1: 

Papiers,  registres  cabiers,  reliures  

14 

1 

Armements  militaires  et  de  marine,  armes  a feu  et  appareils  pour  la  chasse  et  la  peche 

15 

) 

Medecine,  chirurgie  et  prothese 

15 

i 

Ferrements,  outils  tranchants,  coutellerie 

16 

1 

Articles  de  fabrication  de  substances  vegetales,  animales  et  minerales 

17 

6 

Equipages,  voitures  et  accessoires  

— 

9 

Syst^mes  d’education,  methodes,  bibliotheques 

18 

9 

Institutions  et  organisations  ............. 

26 

9 

Instruments  scientifiques  et  methodes  

30 

9 

Genie,  architecture,  cartes,  plans,  representations  graphiques 

37 

9 

Etat  physique,  moral  et  social,  de  Thomme  

42 

;9 

Sculpture  . . ...  

52 

9 

Peinture  ... 

54 

;9 

Gravures  et  lithographies  

54 

9 

Photographies . . 

55 

9 

Dessins  industriels  et  d’architecture,  modeles  et  decorations 

— 

■9 

Decorations  en  terre  cuite  et  en  verre.  Mosaiques  et  Marqueterie 

— 

19 

! Machines,  appareils  pour  I’exploitation  des  Mines,  pour  la  Metallurgie,  I'industrie  chimique 

— 

.9 

1 Machines  et  outils  pour  le  travail  des  metaux,  du  bois  et  de  la  pierre 

— 

19 

I Machines  et  appareils  pour  filer,  tisser  et  pour  la  preparation  du  feutre  et  du  papier 

— 

;9 

! Machines,  appareils  et  outils  a coudre,  pour  la  fabrication  d’habillemcnts  et  des  articles 

57 

i9 

i Machines  et  appareils  a imprimer,  a timbrer,  pour  des  travaux  en  relief,  pour  la  reliure 

__ 

i9 

Moteurs  et  appareils  pour  la  production  et  la  transmission  de  forces 

58 

i9 

Appareils  hydrauliques  et  pneumatiques  

— 

’9 

Materiaux  de  chemin  de  fer,  de  roulage  et  accessoires  

58 

!9 

1 Machines  pour  la  transformation  des  produits  agricoles 

— 

19 

1 Transport  par  eau  dans  Fair  et  transport  pneumatique 

— 

, Machines  et  appareils  construits  pour  les  travaux  de  Texposition 

— 

')9 

Culture  des  arbres  et  produits  des  forets 



19 

Culture  des  fruits 



jj9 

i Produits  d’agriculture  

59 

i9 

Animaux  terrestres 



|19 

! Animaux  marins,  pisciculture  et  appareils  y relatifs  

— 

132 

. Produits  du  regne  animal  et  vegetal  . 

59 

39 

! Substances  animales  et  vegetales,  employees  dans  les  tissus 



79 

I Machines,  instruments  et  precedes  de  manufacture  



|B9 

1 Partie  technique  de  I’Agriculture  et  administration  

— 

99 

Culture  de  la  terre  et  administration 

— 

09 

[ Arbres  d’embelli.ssement,  buissons  et  fleurs  



19 

Serres  chaudes,  serres  froides,  serres  k raisin 



29 

1 Appareils  et  instruments  de  jardinage 

_ 

39 

j Dessin,  plantation,  culture  des  jardins 

— 

